Introduction
International studies have consistently shown that a significant proportion of older adults use benzodiazepines chronically. [1] [2] [3] [4] In Australia, 15-42% of all older adults use benzodiazepines chronically [5] [6] [7] [8] [9] and 17% use benzodiazepines for at least 4.5 years. 6 This is of particular concern as long-term use may cause dependence and adverse drug reactions (e.g. drowsiness, oversedation, memory loss), falls, hip fractures, and even possibly dementia. [2] [3] [4] Therefore, to mitigate the impact of medication burden on quality of life, long-term use of benzodiazepines and other inappropriate medications should be regularly reviewed, tapered and ceased (deprescribed) when applicable.
Deprescribing relates to the process of stopping inappropriate medications with the intention to minimize polypharmacy and improve patient outcomes. [10] [11] [12] A recent study by Qi and coworkers found that 89% of older inpatients were willing to have one or more of their regular medications stopped if it was deemed possible by their doctor. 13 However, a systematic review highlighted some barriers to the deprescribing process from the patients' perspective, which include belief in appropriateness and fears associated with stopping. 14 A number of clinical trials have been conducted to assess the effects of deprescribing benzodiazepines in older patients and have yielded success rates between 27% and 80% using patient education with tapering, pharmacological substitution with melatonin and mixed interventions. 15 In line with patient-centred-care approaches and shared decision making, providing evidence-based information to patients in an appropriate format is important. It may act as a driving force towards deprescribing, as it can address patients' knowledge about appropriateness and alleviate concerns, overcoming the barrier of fear. 14, 16 To investigate this, Tannenbaum and colleagues developed a patient-education intervention booklet (Eliminating Medications through Patient Ownership of End Results, the EMPOWER brochure) about benzodiazepines and found that provision of the EMPOWER brochure to community pharmacy patients in Canada resulted in 62% of intervention participants initiating discussions to reduce the use of benzodiazepines with their doctor or pharmacist. Additionally, 27% of intervention participants managed to completely stop the use of their benzodiazepine versus 5% in the control group. 16 To our knowledge, the use of direct-to-consumer patient-education intervention to reduce the use of benzodiazepines in the acute care setting in Australia has not been tested to date. Although the point of hospitalization provides a good opportunity for medication reconciliation, a recent study has shown it does not reduce the use of potentially inappropriate medications. 17 However, hospitalization may present a unique time in a patient's care journey for provision of education, which may enable changes to occur after discharge. Therefore, the aim of this study was to assess the feasibility of a patient-empowerment intervention in hospital inpatients on patient initiation of a discussion about deprescribing benzodiazepines versus usual care.
Methods

Study design and setting
A feasibility interventional patient-education study was conducted at a large teaching hospital, the Royal North Shore Hospital, Sydney, Australia. The baseline recruitment was conducted between August and October 2015. Participants were randomly allocated to control or intervention groups at a 1:1 ratio using computer-generated random digits generated by the Microsoft Excel 'RAND()' function. Participants were followed up via telephone interviews at 1 month following discharge. Patients over 65 years of age and admitted to cardiology, renal, endocrine, general medicine, rheumatology or surgical orthopaedic wards were screened by a trained pharmacy research student. Patients were recruited at any time during hospitalization. Patients who were prescribed one or more benzodiazepines on the inpatient medication chart were invited into the study. Participants were excluded from the study if they were: (a) unable to speak, understand and complete the interview in English; (b) identified as cognitively impaired by clinical staff; (c) isolated due to infection; or (d) refused to participate. Prior to obtaining written consent, an information sheet and verbal explanation of the study process was provided to participants. The Northern Sydney Local Health District Human Research Ethics Committee granted ethics approval for this project (RESP/15/156).
Data collection
Following consent, data on sociodemographics and clinical characteristics were captured via interview and from medical records. The total number of prescribed drugs and dosing regimen for each medication (including benzodiazepines) were collected during baseline interview and confirmed against the national inpatient medication chart (NIMC). The NIMC is used in hospital to capture prescribing, dispending, administering and reconciling medications, and it includes data on all medications (e.g. dose, indication) during hospitalisation. Information about discharge journals.sagepub.com/home/taw 3 medications was collected from electronic medical records.
Attitudinal characteristics of participants towards deprescribing
The revised version of the Patients' Attitudes Towards Deprescribing (r-PATD) questionnaire was used to assess patients' attitudes and perceptions towards their medications. 18 Patients' attitudes were captured on a five-point Likert scale (strongly agree, agree, unsure, disagree and strongly disagree). The r-PATD questionnaire includes four factors consisting of five questions each and two global questions. A score for each factor (involvement, burden, appropriateness and concerns about stopping) is calculated by summing the responses to all the questions in that factor and then dividing by the number of questions in the factor. A higher score indicates a higher level of involvement, higher reported burden of their medications, higher belief in appropriateness of their medications and a higher level of concern about stopping medications. The two global questions are reported individually. Additionally, attitudinal responses to five benzodiazepine-specific questions were also captured on a five-point Likert scale. These questions were developed, piloted and adapted as per a previous study, which investigated patients' attitudes towards having statins deprescribed. 13 Clinical and health literacy characteristics Comorbidities, cognitive status and frailty were assessed using the validated tools, Charlson Comorbidity Index (CCI), 19 Mini-Mental State Examination (MMSE) 20 and Reported Edmonton Frail Scale (REFS). 21 The CCI scores are a total sum of presence and severity of 19 predetermined medical conditions. The MMSE is a 30-point scale where a score of ⩽24 indicates presence of cognitive impairment and a lower score means increasing impairment. A REFS score of ⩾8 on an 18-point scale indicates that participants are frail, where higher scores indicate increasing severity of frailty. Involvement preferences were assessed using the Control Preference Scale 22 where patients were asked to best describe how he/she and their doctor interact to make decisions regarding his/her medication. 23 This was then categorized into three categories (high, medium and low) as per a previous study. 24 The Single Item Literacy Screener (SILS) evaluation instrument was administered to assess health literacy and it was scored from one to five, with scores ⩾ 2 indicating possible difficulty to read healthrelated printed materials.
Intervention and control group
Upon completion of data collection at baseline, participants allocated into the intervention group were provided with a patient-empowerment education booklet (EMPOWER brochure). 16 Information in the booklet is presented based on the constructivist learning theory that aimed to cause cognitive dissonance using self-administered true-or-false questions on effects associated with benzodiazepine use, with feedback to correct myths and wrong beliefs. 25 It also uses the social comparison theory by showing a successful cessation example and a tapering protocol as a guide to help stop use of benzodiazepine. 25 Participants were asked to read the booklet in their own time and discuss any concerns about their benzodiazepine medications with their doctor or pharmacist following hospital discharge. The booklet was adapted to include benzodiazepines and brand names available in Australia.
Follow-up data collection
All participants received a phone call at 1 month following discharge and were asked if they had initiated a discussion with a healthcare professional regarding the withdrawal of their benzodiazepine and if so, what the outcome of the discussion was (i.e. whether they were still taking the benzodiazepine and its current dose). A maximum of three calls within a few days of the 1-month period per participant were attempted. Participants' attitudes and beliefs towards deprescribing were also reassessed using the r-PATD. 18 Statistical analysis Data collected were coded and analysed using Statistical Package for the Social Science (SPSS) (IBM SPSS, Chicago, Illinois, USA) statistic software version 22.0 for Windows. Standard descriptive statistics were used to describe the study population characteristics. Normality of population variables were tested using Shapiro-Wilk test. Any differences between the intervention and control arms were compared using the Chi-square test and the nonparametric Mann-Whitney U test, as appropriate. To measure the effect of the patient-education booklet on deprescribing benzodiazepines, we compared the proportion of participants in both arms who reported to have initiated a discussion with a healthcare professional on stopping benzodiazepines, and the proportion of participants in both arms who had reduced the dose of, or stopped, their benzodiazepines. Differences between intervention and control arms were compared using Fisher's exact test. Changes in attitudes towards deprescribing were measured by comparing pre-and postintervention r-PATD factor scores within intervention or control using the Wilcoxon signed-rank test, and between intervention and control using the MannWhitney U test.
Results
Baseline characteristics of all participants
A total of 181 patients were screened and 69 were potentially eligible as study participants. Of these, 43 participants consented to participate in the study and were randomly allocated into intervention (n = 20; one participant withdrew prior to completing the baseline assessment) and control (n = 22) groups ( Figure 1 ). Table 1 shows the baseline characteristics of all participants. The median age of participants was 71.5 [interquartile range (IQR) 69.0-80.3], 54.8% were females and 90.5% were White. Overall, 38.1% of the participants preferred to share the responsibility of managing their medication with their doctor, while 50.0% stated that they prefer to leave the decision-making responsibility to their doctors. The majority of participants scored 2 or less on the SILS (90.9%), indicating no difficulty in reading health-related printed materials. There were no significant differences in baseline clinical and medication characteristics between intervention and control groups (p > 0.05). The patterns of benzodiazepine use are summarized in Table 2 .
The most common benzodiazepine used at baseline was temazepam (66.7% of participants). Approximately a half of participants (54.8%) had taken the benzodiazepine for more than 1 year; 19% were on it for less than 1 year prior to admission and the rest (26.1%) had it initiated in * Numbers reported are based on the number of primary benzodiazepines used, as three participants used more than one benzodiazepine together. p value is also based on the total number of primary benzodiazepines. $ n = 40: 1 participant withdrew after baseline data collection (intervention); 2 died while in hospital (control); 1 tapered off the benzodiazepine used prior to discharge (control). PRN, pro re nata (as required).
Characteristics
Total population (n = 42) hospital. A sum of 75% of participants were discharged on a benzodiazepine. There were no differences in patterns of benzodiazepine use at baseline across control and intervention groups (p > 0.05).
Baseline attitudes towards deprescribing regular medications and benzodiazepinespecific questions
The r-PATD factor scores are shown in Table 3 . Distribution to all the questions are shown in the supplementary material. Although most participants (90.0% overall, 95.0% intervention, 86.0% control) were satisfied with their current medications, an overwhelming majority (88.0% overall, 88.0% intervention and 86.0% control) were willing to stop one or more of their regular medications if their doctor deemed it was possible ( Figure 1, supplementary data ). There were no significant differences between the intervention and control groups across all attitudes towards deprescribing medications in general (p > 0.05, data not shown). Figure 2 shows the responses to the benzodiazepine-specific-attitude questions. A total of 65% of participants (53.0% intervention, 86.0% control) were not concerned about potential benzodiazepine side effects. However, when asked if they were willing to stop taking the benzodiazepine if their doctor said it was possible, 90.0% of participants (84.0% intervention and 95.0% control) were willing to do so (combined agree and strongly agree responses).
Impact of patient-education intervention on deprescribing benzodiazepine at 1 month
Twenty-nine participants (15 intervention and 14 control) completed follow-up interviews at 1 month ( Figure 1 ). Of these, 22 participants (11 intervention and 11 control) were discharged on benzodiazepine. Among these, 13 (59.1%) had ceased benzodiazepine at 1-month follow up [46.2% (n = 6) intervention, 53.8% (n = 7) control]. Of those who had not been discharged on the benzodiazepine (n = 7), six participants remained off the medication (two/four intervention/control), while one participant (intervention) resumed benzodiazepine use at 1-month follow up despite having it ceased at discharge. There was no significant difference between intervention and control groups in the withdrawal of benzodiazepine at 1 month between the two groups (p > 0.05). In the intervention group, 33.3% (n = 5) of participants had initiated a discussion with their doctor or pharmacist about stopping the benzodiazepine compared with 35.7% (n = 5) in the control group. Table 3 compares the responses across the four factors of the r-PATD questionnaire. At baseline, the median study population scores for involvement, burden, appropriateness and concerns about stopping were 4.0 (IQR = 3.8-4.3), 2.8 (2.4-3.2), 2.8 (2.4-2.8) and 2.4 (2.0-2.8), respectively. There was a reduction in appropriateness scores observed in the total, control and intervention groups (indicating reduced belief in appropriateness of their medications), however, it was not significant. Although, the number of individuals in the intervention group who disagreed to feeling concern about the side effects of benzodiazepines increased from baseline (n = 10) to follow up (n = 13), this was not statistically significant (p = 0.598) (supplementary information, Figure 4 ). Overall, there was no significant change in r-PATD responses or attitudes towards deprescribing benzodiazepines from recruitment to 1-month follow up within the intervention or control and across groups (p > 0.05).
Changes in attitudes towards deprescribing regular medications and benzodiazepinespecific questions
Discussion
This study involved the delivery of a patient-education intervention which aimed to empower patients to discuss the use of benzodiazepines with their doctor or pharmacist. The intervention resulted in a 46% rate of discontinuation in the intervention group compared with 54% in the control group. None of the participants had reduced the dose of the benzodiazepine at 1-month follow up. Importantly, patient willingness to have their benzodiazepine deprescribed if their doctor said it was possible was high in this population (90.0% agreed or strongly agreed).
The rate of discontinuation of benzodiazepine use in this study is similar to previous studies that employed patient education with tapering intervention. However, unlike in the EMPOWER trial where provision of a patient-education booklet resulted in 62% of intervention participants initiating a discussion with their doctor or pharmacist at 6-month follow up, only 33% our participants had done so at the 1-month follow up. 16, 18 This may have been due to a shorter follow-up time in this study versus the EMPOWER trial (1 month versus 6 months) or participants in this study might have felt that they could stop benzodiazepine without the help of their healthcare provider. Additionally, 86% of participants were charted the drug for use on an as-needed basis while in hospital. Therefore, participants in our study may not have been as dependent on benzodiazepine use as those attending a community pharmacy. We also had a high proportion of control participants (54%) who stopped benzodiazepine use at 1-month follow up. The high cessation rates in the control group may have been triggered by the attitudinal questions that were asked as part of the study, as question-behaviour effect has also been seen in other studies. 26, 27 Other studies conducted in the acute care setting have employed a pharmacological substitution intervention, where their usual benzodiazepine (e.g. diazepam or temazepam) was switched to a different but low-dose benzodiazepine, 1 mg lormetazepam, for a week before complete withdrawal of the benzodiazepine. 28, 29 These studies reported even higher benzodiazepine discontinuation journals.sagepub.com/home/taw 9 rates of about 80%. 28, 29 One of the studies reported benzodiazepine discontinuation rates over 1 year, where 40% of the participants in the intervention group versus 20% participants in the control group maintained abstinence from benzodiazepine. However, this approach does not encompass patient involvement that is different from current national recommendations, which are to engage patients while managing their benzodiazepine use. 30 Interestingly, in a recent single-arm pilot study conducted in Canada, the provision of the EMPOWER brochure to patients during hospitalization resulted in 64% of participants discontinuing benzodiazepines 30 days after discharge. 31 A recent Cochrane review has shown that with the employment of decision aids, patients can be encouraged to actively make decisions at the same time as maintaining their patient and practitioner relationship. 32 As prescribers have reported that a barrier to deprescribing is concern about disrupting the doctor-patient relationship, patientempowerment interventions may be a key to encourage primary care practitioners to deprescribe in regular practice. 33 The effectiveness of a patient-empowerment intervention has also been demonstrated in reducing exposure to other potentially inappropriate medication, such as proton pump inhibitors (PPIs). Krol and coworkers conducted a patient-directed educational study where patients with dyspepsia were sent a letter that suggested stopping or reducing the use of PPIs, with intervention yielding a 24% reduction in PPI use. 34 However, multidisciplinary and multifaceted interventions appear to be the most effective in reducing inappropriate medication use through deprescribing. 35 As such, a combination of patient-empowerment interventions with those encompassing multidisciplinary involvement are likely to be the most effective and lead to optimizing deprescribing in clinical practice.
In relation to patients' attitudes to deprescribing, the responses to the r-PATD were similar to previous studies where a majority of the participants were willing to stop one or more of their current medications. 13, 36 This study was the first to examine changes in attitudes over time in response to the intervention. We had hypothesized that the attitudes towards the benefits and harms of benzodiazepine use may have changed after receiving the EMPOWER brochure. 16, 25 There were no significant changes observed in attitudes amongst individuals between baseline and follow up. However, this is likely due to the small sample size in this feasibility study and short follow up. Interestingly, we did observe a (nonsignificant) decrease in belief in appropriateness which was greater in the intervention group than the control group. Further investigation is required to determine if this effect would occur in a larger study.
Strengths and limitations
Our study was the first study to assess the feasibility and effectiveness of supplying a patienteducation booklet to reduce long-term use of benzodiazepine among older inpatients in Australia. Validated tools were used to assess clinical characteristic and patients' attitudes, beliefs and perceptions towards medication. However, there are a number of limitations associated with this study, including single-hospital site, low recruitment rate in comparison with total number or patients screened (23.8%), short follow-up period (1 month) and incomplete follow up. However, the sociodemographic and clinical characteristics of our study population are similar to other studies. 13, 37 Moreover, future studies should consider enrolling individuals with cognitive impairment including dementia as concerns have been raised about the adverse effects of benzodiazepines on chronic cognitive impairment. 38 Use of benzodiazepines can lead to cognitive deficits including deficits in memory, learning, attention and visuospatial ability. While observational studies suggests that long-term use of benzodiazepines may be associated with dementia, further studies are needed to clarify the causality. 38 The possibility of recall bias should be considered, as data on patients' attitudes towards deprescribing, medical conditions and duration of benzodiazepine use were self-reported. Another limitation is the 1-month follow-up time frame. As the time frame of 1 month is relatively short, participants may not have had enough time to approach their GPs or pharmacist to have the discussion, or it may be that some participants are still following the tapering protocol provided in the booklet and as such, discontinuation rates observed are inconclusive, although we did not observe any participants who had reduced their dose. In addition, patients' postdischarge destination (e.g. nursing home, rehabilitation) may have delayed the follow up discussion with their primary care provider.
Future research and clinical implications
The involvement of patients in the deprescribing process is essential and should be considered in future studies aiming to optimize pharmacological therapies. We noted a number of feasibility issues which would need addressing before conducting a large study of this nature. A substantial number of potential participants declined participation or were missed. This may reflect the busy nature of inpatient wards where there are other competing interests of greater importance. To facilitate implementation into practice, health professionals must consider how the intervention could be incorporated into regular workflow in the acute care setting. We hypothesize that providing the EMPOWER brochure at the time of discharge when receiving counselling from the ward pharmacist may be more effective. This may allow patients to clarify their doubts with the ward pharmacist directly and minimize the potential for the brochure to be accidentally left at the hospital. Additionally, as noted above, pairing the patient-education piece with education to their regular GP may be more effective. Additionally, a previous study found that the GP is highly influential to patients' willingness to deprescribe due to the rapport and trust established as compared with a ward pharmacist or an external researcher. 36 
Conclusion
Cessation of benzodiazepines in the 1 month following discharge was common in our study of older inpatients. Further research is required to determine how to best deliver patient-educational interventions to promote deprescribing in the acute care setting.
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